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Vibration attenuating coupling.

€) The coupling comprises a housing (10) receiving the in-
ner end of a nipple (44) which supports a flange (40’). An annu-
lar elastomeric ring (70) within the housing imposes an axial
force upon the nipple, and an inner bearing (83) complemen-
tary in configuration to existing housing surfaces (16’) and
oriented therein by such surfaces is engaged by the nipple in-
ner end (46) and includes an elastomeric material (88) wherein
elastic material, alone, supports the nipple relative to the hous-

ing for absorbing vibrations and permitting misalignyaent.
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DESCRIPTION

"VIBRATION ATTENUATING COUPLING"

Fluid couplings capable of interconnecting con-
duits in a manner wherein vibrations within the conduits
are absorbed or damped are commonly used in those appli-
cations wherein the sound generated by fluid flow, con-
duit expansion and other vibration producing origins
is objectionable. For instance, submarines and other
warships widely employ vibration attenuating couplings
to minimize the likelihood of detection. Further, it
is advantageous to utilize couplings in a conduit system
capable of accommodating conduit misalignment, and con-
duits having limited flexibility for alignment or vibra-
tion attenuating purposes are highly desirable.

Flexible and vibration attenuating couplings are
known wherein elastomeric elements are used between the
coupling components for vibration absorbing purposes.

For instance, the United States Navy utilizes rubber
insert sound isolation couplings on warships to provide
piping flexibility and sound vibration absorption and
other couplings employed annular elastomer gaskets inter-
mediate a coupling Pousing and nipple wherein the gaskets
were placed under cbmpression by a nut threaded into

the housing. Further, flexible pipe connections of

the aforementioned type are shown in U. S. Patents
3,390,899; 3,734,546; 3,853,337; 4,068,864 and 4,076,284.

In the patents listed above it is known to inter-—
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connect major coupling components by the use of an
elastomeric outer bearing interposed between a housing
and nipple wherein ends of the outer bearing are bonded
to collars, one of the collars being attached to housing
structure while the other collar engages the coupling
nipple. Also, these patents disclose arrangements
wherein inner bearing structure supports the nipple re-
lative to the housing at a location remote from the
outer bearing. Such known constructions absorb sound
producing vibrations as well as provide a limited degree
of flexibility between interconnected conduits.
Couplings employing an elastomeric outer bearing
having bonded collars and an inner bearing are superior
in vibration absorbing characteristics, flexibility
accommodation and longevity to couplings employing
elastomeric gaskets under compression. However, as
gasket type couplings have long been used it is imprac-
tical from a cost standpoint to replace such couplings
in their entirety with elastomeric outer and inner bear-

ing type couplings, and it is an object of the invention

-to provide a vibration absorbing coupling construction

wherein major existing coupling components may be uti-

lized to minimize the cost of conversion and retrofit

of such gasket type couplings to couplings employing
outer and inner elastomeric bearings.

Another object of the invention is to provide a
vibration attenuating fluid coupling wherein an existing

coupling housing may be utilized without modification and
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only nipple and elastomeric components need be sub-
stituted to convert gasket type couplings to the bearingg
type.

Yet another object of the invention is to pro-
vide vibration attenuating coupling structure capable
of converting a gasket type coupling to an inner and
outer bearing type coupling wherein no machining of
the existing coupling housing is required, and wherein
the inner bearing cooperates with existing housing sur-
faces to maintain the inner bearing in location.

In the practice of the invention an existing
gasket type coupling is disassembled, and the gaskets
and nipple are replaced with inner and outer bearings
and a nipple constructed in accord with the invention.
An inner bearing of annular configuration is located
within the housing and includes axial and radially
extending surfaces complementary in configuration and
dimension to similar existing surfaces within the hous-
ing, and in this manner the inner beariné is accurately
located and positioned within the coupling housing.

The inner bearing consists of a metallic ring
exteriorly provided with an elastomeric material, the
elastomer engaging the housing surfaces, and includes
a convex surface having passages defined therein wherein
the convex surface engages a bearing surface defined
upon the nipple.

An outer bearing assembly consisting of an elas-

tomeric ring internally reinforced by embedded metal rings
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includes metallic collars bonded thereto at each end
of the elastomeric ring. One of these collars engages
a nut threaded upon the coupling housing, while the
other collar engages an oblique surface defined upon
the inner end of the nipple.

Rotatién of the nut causes the ocuter bearing to
displace the nipple into engagement with the inner bear-
ing, and the inner end of the nipple is thereby sup-
ported within the housing solely upon elastomeric ma-
terial. The nipple includes an outer end extending from
the housing, and a flange mounted upon the nipple outer
end is of such configuration as to be attached to a
conventional conduit. In this manner the coupling struc—
ture permits flexibility between the housing and nipple,
and as the nipple is resiliently supported within the
housing upon elastomeric material vibrations will not
be transferred therebetween.

The aforementioned objects and advantages of the
invention will be appreciated from the following descrip-
tion and accompanying drawings wherein:

Fig. 1 is a partial sectional view of a prior art
vibration attenuating coupling before modi-
fication in accord with the inventive con-
cept,

Fig. 2 is an elevational view, the upper half con-
stituting a diametrical section, of a coup-

ling in accord with the invention,
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Fig. 3 is an elevational, sectional view taken

along Section III-III of Fig. 2, and

Fig. 4 is an enlarged, detail, elevational sec-

tional view of the elastomeric ring assembly.

A conventional vibration attenuating coupling of
the type presently used upon United States warships‘and
of the type being improved and modified by the inventive
concepts is illustrated in Fig. 1. This coupling includes
an annular housing 10 having an internally threaded access
end 12, and internally, the housing passage includes a
cylindrical portion 14, an obligque or conical surface
16, and a cylindrical inner minimum diameter 18. The
housing is provided with a plurality of circumferentially
spaced threaded holes 20 whereby a conduit fitting, such
as a flange, not shown, may be attached to the housing
for mounting the housing upon rigid conduit, or other
fluid conducting system component. A locking set screw
22 is threaded within the housing for tightening against
the annular nut 24. The nut 24 includes spanner wrench
openings 26 for tightening or removing the nut. Also,
an annular groove 27 is often formed in the housing.

The coupling includes a tubular nipple 28 having
an inner end 30 located within the housing 10 and an an-
nular projection 32 is located intermediate a pair of an-
nular rubber gaskets 34 and 36. The gaskets are com- .
pressed by the nut 24 bearing against washer 38, and the
gasket 34 will force the nipple 28 to the left, Fig. 1,

to compress gasket 36 and thereby resiliently support
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the nipple within the housing. A flange 40 is mounted
upon the outer end of the nipple 28 by threads and lock
screw 42 fixes the flange to the nipple %heréin the
flange permits a conduit or other component of the con-
duit system to be attached to the nipple.

It will be appreciated that in the coupling of
Fig. 1 the interconnection between the housing 10 and
nipple 28 is solely through the elastomeric gaskets 34
and 36, and accordingly, the elastomeric material of the
gaskets will absorb vibrations preventing tranmission
thereof between the housing and nipple, and the gaskets
will also permit the accommodation ofilimited misalign-
ment between the axes of the housing and nipple and still
maintain a fluid tight interconnection therebetween.

Couplings constructed as shown in Fig. 1 have not
proven to be as dependable in operation as desired, the
gaskets 34 and 36, may fail due to the stresses and forces
thereon over a significant duration. The gaskets are
placed within tension/compression relationships and the
coupling is unable to accommodate significant misalign-
ment or motion without leakage. Further, this type of
coupling construction does not produce as effective
sound attenuation as desired, and its rotational stiff-
ness is affected by the pressure of the medium being con-
veyed, i.e. at design pressure it is much more rigid than
at low pressures.

The prior art coupling shown in Fig. 1 is upgraded

by the utilization of the inventive concepts, and such an
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improved coupling is illustrated in Fig. 2. 1In Fig. 2
the housing 10' is identical to that of Fig. 1, and to
upgrade the gasket type coupling it is not necessary
that the housing be removed from its associated fluid
coupling component.

The coupling of Fig. 2 utilizes a tubular nipple
44 externally threaded at its outer end for receiving
the coupling flange 40', which may be that salvaged
from the prior art coupling being upgraded. The nipple
44 includes an inner end 46 having a stepped cylindrical
surface 48, a conical surface 50, and a cylindrical sur-
face 52. The nipple inner end is grooved to receive a
conventional O-ring seal 54. Further, the nipple in-
cludes an inner bearing surface 56 of conical configura-
tion converging toward the right, Fig. 2.

The annular nut 58 is threaded into the housing
threads 60 and includes the usual spanner holes 62.
Internally, the nut includes an axially extending rib
64, and flat radial surface 66.

The outer bearing assembly 68 includes an annular
ring 70 of elastomeric material, such as a rubber com-
pound, and preferably, reinforcing metal rings 72 are
embedded within the elastomer to stiffen the ring. The
outer end of the elastomer is bonded to an annular metal
collar 74, which includes a radial surface adapted to
engage the nut surface 66, a recess 76 receiving the
nut rib 64, and a groove 65 receiving O-ring 67.

The inner end of the elastomer ring 70 is bonded
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to the annular metal coolar 78, which includes a
conical surface 80 engaging the nipple surface 50,
and a cylindrical surface 82 which engages nipple
surface 52 and is sealed thereto by the O-ring 54.

An inner bearing 83 is located within the hous-
ing 10', and includes an annular metal ring 84 of a
cross sectional configuration which will be apparent
from Fig. 2, such configuration including an axially
extending cylindrical lip 86 which is closely received
within the housing surface 18'.

An elastic material 88 is bonded to the exterior
surface of the ring 84, and the elastomer includes a
surface 90 which engages the housing surface 16'.

Also, the elastomer includes a convex surface 92 hav-
ing a plurality of slots or passages 92 defined therein.
The surface 92 engages the nipple bearing surface 56,
and the passages 92 prevent a fluid tight seal from
existing between the inner bearing surface and the
nipple.

Assembly of the coupling in accord with the inven-
tion is readily achieved by first insérting the inner
bearing 83 such that the lip 86 is received within the
housing surface 18'. Thereupon, the nipple 44, with
the outer bearing assembly 68 and nut 58 being prelimi-
narily placed thereon, is inserted into the housing un-
til the bearing surface 56 engages the convex surface 92
of the elastomeric material 88. The outer bearing 68

is then positioned as shown in Fig. 2, and the nut 58

»
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is threaded into housing threads 60 such that the
components will be assembled as shown in Fig. 2.
The flange 40' is then mounted upon the outer end of
the nipple and locked thereon by set screw 42'.

Tightening of the nut 58 forces the outer bear-
ing assembly 68 to the left forcing the nipple 44 in
a like direction into firm engagement with the inner
bearing 83. The inner bearing will axially position
the nipple within the housing, and as only the elasto-
meric material of inner bearing 83 is engaging the nip-
ple bearing surface 56, and as the entire support of
the inner collar 78 is through the elastomer -of ring
70, the interconnection between the housing 10' and
nipple 44 is solely through elastomeric material thereby
preventing vibrations from being transmitted between
the housing and nipple and achieving the desired at-
tenuation and damping.

The resilient nature of the ring assembly 68 in
conjunction with the convex configuration of the elasto-
mer surface 92 permits misalignment between the axes of
the housing 10' and nipple 44 to be readily accommodated,
yet the O-ring sealing between the nipple and outer bear-
ing assembly, and the outer bearing assembly and the
housing, prevents leakage even though significant mis-
alignment may exist. The presence of the slots 94 on
the elastomer 88 prevent high fluid pressures from being
"trapped" within the housing chamber 96 after the pressure

within the nipple has been reduced, and the use of the
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slots will permit equal pressures to exist on the inner
and outer sides of the inner bearing at all times.

The inner bearing 83 is oriented to the housing
10' by the 1lip 86 and housing surface 16' and it will
be readily appreciated that couplings of the prior art
type shown in Fig. 1 may be readily upgraded by utilizing
the nipple, nut and inner and outer bearings shown in
Fig. 2 without requiring modification to the housing 10
or flange 40.

It is appreciated that various modifications to
the inventive concepts may be apparent to those skilled
in the art without departing from the spirit and scope

of the invention.
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CLAIMS

1. In a vibration attenuating coupling having
an annular housing having an internally threaded access
end, an annular threaded compression nut mating with the
threads of the access end, a compression surface in op-
posed axial alignment with the nut, a tubular nipple
having an inner end within the housing and an outer end
having a conduit mounting flange mounted thereon, an an-
nular elastomeric support interposed between the body
and nipple inner end elastically supporting the nipple
relative to the body, the improvement comprising, said
nipple inner end having an annular inner bearing surface,
an annular, removable inner elastomeric bearing engaging
the body compression surface and said nipple inner bearing
surface, and an annular elastomeric outer bearing inter-
posed between the nut and nipple inner end elastically
supporting the nipple inner end and axially biasing the
nipple toward the body compression surface compressing
said inner bearing toward said nipple bearing surface and
the body compression surface.

2. In a vibration attenuating coupling as in
claim 1, said inner bearing comprising a metal ring
"having an outer surface, an elastomer mounted upon
said ring outer surface, said nipple bearing surface

engaging said elastomer.
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3. In a vibration attenuating coupling as in
claim 2, éaid nipple bearing surface being of a substan-
tially conical configuration and said elastomer having a

convex configuration.

4. 1In a vibration attenuating cou?ling as in
claim 3, at least one passage defined in said elastomer
convex surface defining a fluid conducting passage be-
tween said nipple bearing surface and said inner bearing.

5. 1In a vibration attenuating coupling as in
claim 1, said outer bearing comprising an annular elasto-
meric ring encompassing the nipple inner end, a metal
outer collar engaging the housing nut and a metal inner
collar engaging the nipple inner end, said elastomer
ring being bonded to said collars, and seals sealing
said outer collar to the housing and sealing said inner
collar to the nipple inner end.

6. In a vibration attenuating coupling as in
claim 5, a plurality of annular stiffening rings em-
bedded into said elastomeric ring.

7. In a vibration attenuating coupling as in
claim 1, the housing including radially and axially ex-
tending surfaces in axial spaced relationship to the
ring, said inner bearing including complementary radial
and axially extending surfaces for engagement therewith

positioning the inner bearing upon the housing.

w
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